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(57)Abstract: 

PURPOSE: To supply a stable clock signal even 
when a clock signal in using is high frequency. 
CONSTITUTION: A master N-fold PLL multiplying 
circuit 2-1 is arranged in the vicinity of an LSI 3-1 
and slave N-fold PLL multiplying circuits 2-2 to 2-n 
are respectively arranged in the vicinity of 
respective LSIs 3-2 to 3-n. An output from a crystal 
oscillator 1 for oscillating basis clock frequency to 
be 1/N of clock frequency required for the LSIs 3-1 
to 3-n and an output from an N-ary counter 20 
included only in the circuit 2-1 are inputted to error 
detection circuits 21-1 to 21-n in all the PLL 
multiplying circuits 2-1 to 2-n as common 
comparing signals, respective circuits 2-1 to 2-n 

multiply the frequency of respective inputs by N so as to increase the frequency up to 
the original clock frequency and then supply clock signals to respective LSIs 3-1 to 3-n. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the clock signal supply circuit used for a 
digital logical circuit with two or more semiconductor chips which use the clock signal of 
predetermined frequency. 
[0002] 

[Description of the Prior Art] Two or more ICs and LSI which operate with the same clock 
frequency are used for the digital logical circuit generally carried in various computers, such 
as a minicomputer, an engineering workstation, and a personal computer, and the various 
control units which used the microprocessor. 

[0003] In order to have supplied conventionally the clock signal of the same frequency as two 
or more ICs and LSI which are used for this digital logical circuit, it was common to have 
taken about wiring from one crystal oscillator to the clock signal input of each IC and LSI. this 
method - the clock signal of the oscillation frequency of a crystal oscillator - as it is - each - 
- IC and LSI are supplied. 
[0004] 

[Problem(s) to be Solved by the Invention] In the supply system of the above-mentioned 
conventional clock signal, there was a problem that leading about of wiring of a clock signal 
becomes a complicated long thing, or a noise would occur by leading about of a high- 
frequency-clock signal if the frequency of the clock signal to be used is high. 
[0005] By having made this invention in consideration of the above-mentioned situation, that 
object is in offering the clock signal supply circuit which can perform stable clock signal 
supply, even if the clock signal used is a RF. 
[0006] 
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[Means for Solving the Problem] In a clock signal supply circuit used for a digital logical 
circuit with two or more semiconductor chips with which this invention uses a clock signal of 
predetermined frequency One N double PLL (phase locked loop) multiplying circuit used as a 
master which consists of the 1st error detector, 1st integrator, 1st variable frequency 
oscillator, and N-ary counter (master N double PLL multiplying circuit). At least one N double 
PLL multiplying circuit (slave N double PLL multiplying circuit) used as a slave which consists 
of the 2nd error detector, the 2nd integrator, and the 2nd variable frequency oscillator An 
output from a basic clock frequency oscillator which arranges by 1 to 1 response near a 
semiconductor chip different, respectively, and oscillates a basic clock frequency of 1-/N of 
the above-mentioned predetermined frequency, An output of the above-mentioned N-ary 
counter formed only in a master N double PLL multiplying circuit as a common comparison 
signal It inputs also into the 2nd error detector in all slave N double PLL multiplying circuits 
as well as the 1st error detector in a master N double PLL multiplying circuit. N After doubling 
and pulling up to predetermined frequency, it is characterized by considering as a 
configuration inputted into a corresponding semiconductor chip in each PLL multiplying 
circuit. 

[0007] Moreover, replace this invention with arranging near the semiconductor chip which 
uses a clock signal generated in a PLL multiplying circuit in this circuit, it is made to build in 
this semiconductor chip, and is characterized also by using the clock signal concerned as a 
clock signal inside a corresponding semiconductor chip. 
[0008] 

[Function] In the above-mentioned configuration, the N-ary counter in a master N double PLL 
multiplying circuit carries out N dividing of the frequency of the clock signal which is the 
output of the 1st variable frequency oscillator in the same PLL multiplying circuit as everyone 
knows. N dividing output of this N-ary counter is inputted into the 1st error detector in the 
same PLL multiplying circuit with the output from a basic clock frequency oscillator. The 1st 
error detector compares the phase relation of both [ these ] inputs, and generates the 
positive or negative pulse corresponding to the error. It integrates with the output of this 1st 
error detector by the 1st integrating circuit in the same PLL multiplying circuit. The 1st 
variable frequency oscillator controls that oscillator frequency, i.e.. the frequency of the clock 
signal which is the output of the oscillator concerned, so that the output of this 1st integrator 
becomes zero. 

[0009] Thus, the input frequency (basic clock frequency) of 1-/N of the predetermined 
frequency from a basic clock frequency oscillator is N Doubled by the master N double PLL 
multiplying circuit arranged near the semiconductor chip, and can be pulled up to 
predetermined frequency. And since the clock signal of the frequency after this pull-up is 
inputted into the semiconductor chip concerned and used in the semiconductor chip 
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concerned, leading about of wiring of the clock signal r;?ifrt ;# : ig&ded in the semiconductor 
chip concerned can be lost, and it becomes possible to aim at Eduction of generating of a 
noise etc. 

[0010] Now, in the above-mentioned configuration, N dividing output of the N-ary counter in a 
master N double PLL multiplying circuit is inputted into the 2nd error detector of each slave N 
double PLL multiplying circuit which does not have an N-ary (it is required for configuration of 
PLL multiplying circuit) counter unlike a master N double PLL multiplying circuit as a common 
comparison signal with the output of a basic clock frequency oscillator. And the output of the 
2nd error detector corresponding to the error of both the above-mentioned inputs integrates 
the 2nd integrator, and the output frequency of the 2nd variable frequency oscillator, i.e., the 
frequency of the clock signal which is the output of the oscillator concerned, is controlled so 
that the output of this 2nd integrator becomes zero further. 

[001 1] Thus, since the output of the basic clock frequency oscillator inputted into the 1st error 
detector of a master N double PLL multiplying circuit and N dividing output of the N-ary 
counter in a master N double PLL multiplying circuit are inputted as a common comparison 
signal, the phase of the output of each above-mentioned PLL multiplying circuit can be 
arranged with the 2nd error detector of each slave N double PLL multiplying circuit. 
[0012] Moreover, it becomes possible to decrease generating of a noise etc. further by 
making it build in this semiconductor chip rather than arranging near the semiconductor chip 
which uses the clock signal outputted from the circuit concerned in each above PLL 
multiplying circuit. 
[0013] 

[Example] Drawing 1 is the block diagram showing the configuration of the digital logical 
circuit equipped with the clock signal supply circuit concerning one example of this invention. 
Setting to this drawing, 1 is X/N. The basic clock frequency crystal oscillator which oscillates 
the basic clock frequency of MHz (A crystal oscillator is only called hereafter) and 2-1 are 
X/N from a crystal oscillator 1. Multiplying of the basic clock frequency of MHz is increased N 
times. X Similarly the master N double PLL (phase locked loop) multiplying circuit, and 2-2 - 
2-n which generates the clock signal of MHz are X/N from a crystal oscillator 1. Multiplying of 
the basic clock frequency of MHz is increased N times. X It is the slave N double PLL (phase 
locked loop) multiplying circuit which generates the clock signal of MHz. The clock signal 
supply circuit 10 is constituted by this crystal oscillator 1 and each PLL multiplying circuit 2-1 
- 2-n. 

[0014] The master N double PLL multiplying circuit 2-1 has circuitry of common knowledge of 
the N-ary counter 20, the error detector 21-1, an integrator 22-1, and a variable frequency 
oscillator 23-1. Moreover, the slave N double PLL multiplying circuit 2-2 - 2-n have the error 
detector 21-2 - 21 -n, an integrator 22-2 - 22-n, and a variable frequency oscillator 23-2 - 23- 
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n. Unlike the master N ctrajb&r v*<>£. ..multiplying circuit 2, notice the slave N double PLL 

multiplying circuit 2-2 - 2-n abcit not having the N-ary counter (20) here. 

[0015] the N-ary counter 20 - basic clock frequency X/N from a crystal oscillator 1 Input 

pulse ei of MHz every - it is reset, whenever it carries out N individual counting of the output 

pulse eo1 of the PLL multiplying circuit 2-1 (inner variable frequency oscillator 23-1), a pulse 

is generated, and it is used as an N counting-down circuit which outputs the dividing output 

ea. 

[0016] The error detector 21-1 - 21-n are Above ei. ea Phase relation is compared and the 
positive or negative pulses eb1-ebn corresponding to the error are generated. An integrator 
22-1 - 22-n integrate with the outputs (pulse) eb1-ebn of the error detector 21-1 - 21-n, and 
generate the control signals ed-ecn which they are as a result of [ the ] an integral. 
[0017] A variable frequency oscillator 23-1 - 23-n control the frequency (clock frequency) of 
eo1-eon which are the output in the direction in which the outputs (control signal) ed-ecn of 
an integrator 22-1 - 22-n always become zero. 

[0018] 3-1, 3-2 - 3-n consists of a semiconductor chip and is all X. It is the existing LSI which 
operates with the clock frequency of MHz. In this example, LSI 3-1 is CPU and LSI 3-2 is 
FPU (floating point unit). Moreover, LSI3-n is an I/O (I/O) controller. Near LSI 3-1 - the 3-n, 
the clock frequency which the PLL multiplying circuit 2-1 - 2-n are arranged, and was 
generated by this PLL multiplying circuit 2-1 - 2-n is X. The clock signal of MHz is inputted 
into LSI 3-1 - 3-n. 

[0019] Next, actuation of the configuration of drawing 1 is explained with reference to the 
timing chart of drawing 2 . Variable frequency oscillator 23-j in each PLL multiplying circuit 2-j 
(j=1-n) is an input pulse ei. Carrying out a synchronous oscillation, the oscillation frequency 
(period t) is proportional to a control signal ecj from integrator 22-j. 

[0020] Now, counting of the output (pulse) eo1 of the variable frequency oscillator 23-1 in the 
PLL multiplying circuit (master N double PLL multiplying circuit) 2-1 is carried out by the N- 
ary counter 20 as an N counting-down circuit, this N-ary counter 20 - basic clock frequency 
X/N from a crystal oscillator 1 Pulse ei of the input signal of MHz (period T) It is once reset, 
every - A pulse is generated whenever it carries out N individual counting of the pulse of an 
output eo1 . Others [ circuit / 2-1 (inner error detector 21-1) / master N double PLL multiplying 
], Dividing output ea used in common by the slave N double PLL multiplying circuit 2-2 - 2-n 
(the inner error detector 21-2 - 21-n) (intersection periphery output) It obtains. 
[0021] Intersection periphery output ea of the N-ary counter 20 in the master N double PLL 
multiplying circuit 2-1 As a comparison signal, it is inputted common to the error detector 21- 
2 in the slave N double PLL multiplying [ besides the error detector 21-1 in this PLL 
multiplying circuit 2-1 ] circuit 2-2 - 2-n - 21-n. Moreover, in each [ these ] error detector 21-1 
- 21-n, it is X/N from a crystal oscillator 1. Pulse ei of the input signal of the basic clock 



frequency of MHz (period T) (common input pulse) ft is inputted. 
[0022] Error detector 21 -j in each PLL multiplying circuit 2-j (j=1-n) is the intersection 
periphery output ea from the N-ary counter 20. X/N from a crystal oscillator 1 Common input 
pulse ei of the basic clock frequency of MHz Phase relation is compared. And error detector 
21 -j is these two pulses ea. ei It is the pulse which changes to positive or negative according 
to a chronological order (entry sequence) (it will become positive if the ea is earlier, and it will 
become negative in this example if the ei is earlier), and the pulse ebj 0=1 -n) which changes 
width of face according to that time difference is generated. 

[0023] It integrates with the output pulse ebj from error detector 21-j G=1-n) by integrator 22-j, 
and the average is taken. The integral result of ebj by this integrator 22-j is inputted into 
variable frequency oscillator 23-j as a control signal ecj. 

[0024] Variable frequency oscillator 23-j (j=1-n) controls the oscillation frequency (clock 
frequency) of the output eoj in the direction in which the control signal ecj from integrator 22-j 
always becomes zero. Namely, the variable frequency oscillator 23-1 in the master N double 
PLL multiplying circuit 2-1 In the direction in which the control signal ed from an integrator 
22-1 always becomes zero, the oscillation frequency of the output eo1 is controlled. 
Moreover, the variable frequency oscillator 23-2 in each slave N double integrator 22-2 - 22-n 
- 23-n control the oscillation frequency of the outputs eo2-eon in the direction in which the 
control signals ec2-ecn from an integrator 22-2 - 22-n always become zero. 
[0025] The master N double PLL multiplying circuit 2-1 is the frequency (clock signal output 
frequency) X of the clock signal supplied to LSI 3-1 the above result. MHz is always input 
frequency X/N from a crystal oscillator 1 . Automatic control is carried out so that it may be N 
times the MHz. Similarly, the slave N double integrator 22-2 - 22-n are the frequency (clock 
signal output frequency) X of the clock signal supplied to LSI 3-2 - 3-n. MHz is always input 
frequency X/N from a crystal oscillator 1. Automatic control is carried out so that it may be N 
times the MHz. 

[0026] Here, it is the input pulse ei from a crystal oscillator 1. Dividing output ea from the N- 
ary counter 20 As described above, it is inputted common to the error detector 21-1 in each 
PLL multiplying circuit 2-1 - 2-n - 21-n. For this reason, the phase of the control signals ed- 
ecn over the outputs eb1-ebn of each error detector 21-1 - 21-n, and each variable frequency 
oscillator 23-1 - 23-n turns into equiphase, respectively. Therefore, the clock signal outputs 
eo1-eon to LSI 3-1 from each variable frequency oscillator 23-1 - 23-n - 3-n also serve as 
equiphase, respectively. 

[0027] Then, as each PLL multiplying circuit 2-1 - 2-n were described above, leading about of 
wiring of the high-frequency-clock signal which LSI 3-1 - 3-n need by arranging near LSI 3-1 - 
the 3-n can be lost, and generating of the noise by leading about of a high-frequency-clock 
signal can be suppressed. 



[0028] Although the above explained the case where master N double PLL multiplying 
circuit and n-1 slave N double PLL multiplying circuit had been arranged near each existing 
LSI which needs a clock signal, it does not restrict to this and you may make it build each 
PLL multiplying circuit in corresponding LSI. 

[0029] Drawing 3 shows one example of the configuration of the digital logical circuit 
equipped with new LSI which built in such a PLL multiplying circuit. In addition, the same sign 
is given to the same portion as drawing 1 . 

[0030] In drawing 3 , the clock signal supply circuit 10 of the point which consists of a crystal 
oscillator 1, a master N double PLL multiplying circuit 2-1 and a slave N double PLL 
multiplying circuit 2-2 - 2-n is the same as that of drawing 1 . 

[0031] The point that the configuration of this drawing 3 differs from drawing 1 is a point 
which the master N double PLL multiplying circuit 2-1 is built in new LSI 30-1 which uses the 
clock signal from this circuit 2-1, and is built in new LSI 30-2 for which the slave PLL 
multiplying circuit 2-2 - 2-n use the clock signal from this circuit 2-2 - 2-n - 30-n. 
[0032] Then, LSI 30-1 is made to call the master N double PLL multiplying circuit built-in LSI 
30-1, a call, LSI 30-2 - 30-n the slave N double PLL multiplying circuit built-in LSI 30-2 - 30-n. 
[0033] In this example for the master N double PLL multiplying circuit built-in LSI 30-1 The 
frequency supplied from the master N double PLL multiplying circuit 2-1 of built-in to LSI 30-1 
concerned is X. The CPU circuit 31 which operates with the clock signal of MHz is formed. 
The frequency supplied to slave N double LSI 30-2 from the slave N double PLL multiplying 
circuit 2-2 of built-in to LSI 30-2 concerned is X. The FPU circuit 32 which operates with the 
clock signal of MHz is formed. Moreover, the frequency supplied to slave N double LSI30-n 
from slave N double PLL multiplying circuit 2-n of built-in in the LSI30-n concerned is X. The 
l/O-controller circuit 33 which operates with the clock signal of MHz is formed. 
[0034] Since the operation in the configuration shown in above-mentioned drawing 3 is the 
same as that of the configuration of drawing 1 , explanation is omitted. However, in the 
configuration of drawing 3 , since each PLL multiplying circuit 2-1 - 2-n are built in LSI 30-1 
which uses the clock signal from this circuit 2-1 - 2-n - 30-n, leading about of wiring of the 
clock signal concerned can be further lost from the configuration of drawing 1 , and 
generating of the noise by leading about of the clock signal concerned can be suppressed 
further. 
[0035] 

[Effect of the Invention] As explained in full detail above, according to this invention, one 
master N double PLL multiplying circuit, At least one slave N double PLL multiplying circuit 
which shares the N-ary counter which this master N double PLL multiplying circuit has The 
output from the basic clock frequency oscillator which arranges by 1 to 1 response near each 
semiconductor chip which needs the clock signal of predetermined frequency, and oscillates 
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the basic dock tr^^ :;f WN.ofihe above-mentioned predetermined frequency, The 
output of the abOYe-nseritionsd N-ary counter formed only in the master N double PLL 
multiplying circuit as d common comparison signal The error detector (the 1st error detector) 
of a master N double PLL multiplying circuit, of course Since it considered as the 
configuration inputted into a corresponding semiconductor chip after inputting also into the 
error detector in all slave N double PLL multiplying circuits (2 error detectors), N Doubling in 
each PLL multiplying circuit and pulling up to predetermined frequency Leading about of 
wiring of the clock signal of the RF needed in each semiconductor chip is lost, and 
generating of the noise by the high-frequency-clock signal etc. can be decreased. And since 
he is trying to use in common the output of the N-ary counter formed only in the master N 
double PLL multiplying circuit also in a slave N double PLL multiplying circuit as a 
comparison signal for detecting an error with the output of a basic clock frequency oscillator, 
the output clock signal from each PLL multiplying circuit can be made in phase, and it 
becomes having supplied the clock signal common to each semiconductor chip, and 
equivalence. 

[0036] Moreover, it replaces with arranging near the semiconductor chip which uses the 
clock signal generated in the above-mentioned PLL multiplying circuit in this circuit according 
to this invention. By making it build in this semiconductor chip, and considering as the 
configuration which uses the clock signal concerned as a clock signal inside a corresponding 
semiconductor chip Leading about of wiring of the clock signal of the RF needed in each 
semiconductor chip can be lost further, and generating of the noise by the high-frequency- 
clock signal etc. can be decreased further. 



CLAIMS 



[Claim(s)] 

[Claim 1] A clock signal supply circuit used for a digital logical circuit with two or more 
semiconductor chips which use a clock signal of predetermined frequency which is equipped 
with the following and characterized by being arranged near said semiconductor chip with 
which said master N double phase locked loop multiplying circuit and said slave N double 
phase locked loop multiplying circuit serve as a supply place of said clock signal, 
respectively. A basic clock frequency oscillator which oscillates a basic clock frequency of 1- 
/N of said predetermined frequency Increase multiplying of said basic clock frequency from 
this basic clock frequency oscillator N times, and a clock signal of said predetermined 
frequency is generated. It is one master N double phase locked loop multiplying circuit which 



supplies the clock signal concerned,!© on? » '^said two < ■', f iy? :c.\i:Mnductcr chips. 

An N-ary counter for carrying out N dividing of She frequency of ^;loek.?jignal concerned, 
the 1st error detector which compares phase relation between dividing output of this N-ary 
counter, and an output of said basic dock frequency oscillator, end generates a positive or 
negative pulse corresponding to that error, One master N double phase locked loop 
multiplying circuit which consists of the 1st integrator which integrates with an output of this 
1st error detector, and the 1st variable frequency oscillator which controls frequency of said 
clock signal so that an output of this 1st integrator becomes zero Increase multiplying of said 
basic clock frequency from said basic clock frequency oscillator N times, and a clock signal 
of said predetermined frequency is generated. It is at least one slave N double phase locked 
loop multiplying circuit which supplies the clock signal concerned to other one of said two or 
more of the semiconductor chips. The 2nd error detector which compares phase relation 
between a dividing output of said N-ary counter in said master N double phase locked loop 
multiplying circuit, and an output of said basic clock frequency oscillator, and generates a 
positive or negative pulse corresponding to the error, At least one slave N double phase 
locked loop multiplying circuit with the 2nd integrator which integrates with an output of this 
2nd error detector, and the 2nd variable frequency oscillator which controls frequency of said 
clock signal so that an output of this 2nd integrator becomes zero 
[Claim 2] A clock signal supply circuit used for a digital logical circuit with two or more 
semiconductor chips which use a clock signal of predetermined frequency which is equipped 
with the following and characterized by building said master N double phase locked loop 
multiplying circuit and said slave N double phase locked loop multiplying circuit in said 
semiconductor chip which corresponds, respectively. A basic clock frequency oscillator which 
oscillates a basic clock frequency of 1-/N of said predetermined frequency It is one master N 
double phase locked loop multiplying circuit which generates a clock signal of said 
predetermined frequency which increases multiplying of said basic clock frequency from this 
basic clock frequency oscillator N times, and is used as one internal clock signal of two or 
more of said semiconductor chips. An N-ary counter for carrying out N dividing of the 
frequency of the clock signal concerned, the 1st error detector which compares phase 
relation between a dividing output of this N-ary counter, and an output of said basic clock 
frequency oscillator, and generates a positive or negative pulse corresponding to that error, 
One master N double phase locked loop multiplying circuit which consists of the 1st 
integrator which integrates with an output of this 1st error detector, and the 1st variable 
frequency oscillator which controls frequency of said clock signal so that an output of this 1st 
integrator becomes zero It is at least one slave N double phase locked loop multiplying circuit 
which generates a clock signal of said predetermined frequency which increases multiplying 
of said basic clock frequency from said basic clock frequency oscillator N times, and is used 



as other one internal clock signal of Lwo rr more of i;ojd semiconductor chips. The 2nd ^rror 
detector which compares phase relation between a dividing output of said N-ary counter in 
said master N double phase locked loop multiplying circuit, and an output of said basic clock 
frequency oscillator, and generates a positive or negative pulse corresponding to the error, 
At least one slave N double phase locked loop multiplying circuit with the 2nd integrator 
which integrates with an output of this 2nd error detector, and the 2nd variable frequency 
oscillator which controls frequency of said clock signal so that an output of this 2nd integrator 
becomes zero 



[Translation done.] 
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CO^-IK^J-e*^^. CCOTj^T^ *S,S&£8!c03fe$g 
f^^SCO^P^y^m^^ "=eco^s^ I C, LSIIC^ 

[0 0 0 A] 

i&W&m&L£o£TZ7®&l ±gEL^fi£*co^Py 

^f^-co&teTjiC-m, ^p^^^coeisco^i^ibiu 
« s fi<«t«J4t>«>ic«:r3fco. mm~rz>? ay? mm® 

[0 0 0 5] CC05g9]«±i2^|9^%iSUTJa:^nfefe 

coT*-co@fmi % ®m?ay?{*ni!)wm&~e$>^x 
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[0 0 0 6] 

VX4> — ] -^CDNf&PLL itiLtoUy&Jl—Zf) 
Jtfftlsltt C7X*-N«PLLW»|»ffl» SB2C03S 

2§ e #f j& $ * £ x u - y £ 5 <J> & < £ 1> i -3 <o N f& 
- N fS P L L i§tt-lp]*& J I <D & tlT V Jiffi N xi il 

coy. p—^Nf&p l L®(&ims5^^ 2 (omm^ih^ 

KfcA^U &PLLiIter3&TNteLTm^&&£ 
[0 0 0 7] £fc % £CD&9Jtt 4 PLL^IeJ^^ fgj 

^ n y ^ £ LTflIfflT<5«J; a tC L7t d £ £ <h 
[0 0 0 8] 

0^^055 1 CO ^«W»»5ftfi«OUJ*T*<b ? Dyi? 
C P L LMfftlUftftOSB 1 CO^^a5l9l«J{c A*J $ n 
f*. eicofBi conigMmf5i£ftcoffi^tiRi;PLL^ft 

? n y * e^^w&ft siMwr 

[0 0 0 9] ClWi^fZtT, &*^Dv?JS|i£&?2ffi 



(3) ^¥7-8/1665 

[0 0 10] ST, ±.&<Dffimz&\,>T* VX^-Nfg 
P LLMfcm&it&U-DT (PLL®flj|DlB5<D«|l$(C^ 
N^#^>^£#fc&^6.xu— "/NfgPLLl 
fl*l?ISftCOSB2 waSSttWIaI»lCtt, TX^NiPI. L 

?m$L&&m®<DMti£mz. &m<Dtt&{mti,TA 

f LT, -fcS^A^OT^{^^L^2C0 
<nm2 (Dm#2S(DMJ3&mzfc2>J:5iz % 85 2copJ&^ 

* n y $ m^<nm&&&mm $ 

[0 0 11] ^(Dioll, ^XU-^Nf&PLLji^lHl 
K0)»2a)KS«tailHl»Ktt, VX^NfSPLLlfS 
[5JSSCDS& 1 CO^ftUl[eI^ICA*$n^^*^ D y 2ft 
i£&%&SgCDm:rj£«fctfVX*— Nf&P L L&f&laJftrt 

[0 0 12] $Ltz. £UiC9&PLL^f&[Hll&&, 
<Z>i&mz&M?2><D-CM3.< , JKD^^y^tCrtlSE 

[0 0 13] 

^{KSSlel&S:**;^:^ • D ^ |Bli^C0#lric 

59 H z<Dm*?Oyy'm&&&ftM^Zm*2nypmte 

&7k&¥zm& (£^T, mtcTKa^tsst^-rs) , 2-1 

ItTk&Ztmi* 1 ^6C0X/N MH z cog*;? n -/ 
l£»&Nf&l::&f&bT, X MHz<Dtray?{5^%:± 
^cT^^X^-Kf&PLL (ftffiD-^jlr-^) jgteJSJ 
2-2-2-n(i^U<*S^2gl^60X/N M 
H z ©fi.*^ □ y ^«Sft«:Nj»l:affif LT, X MH 
zWUy ?fc^££j£-r*XU-:7*NfgrPLL ({^4g 
Uy^)V--f) Mf»®KT^^>. -C07KS%^2§1 43^ 

r/&PLL31^f9l^2-l-2-DH<kr). ?ny?fcwt 
[0 0 14] TX^-NfftPLL«(ft[5Itt2-lH % Nil 

t^ol^:^igcgi:^^2 3-\<»mft\<nm&imtfL*mis'ru 

Z>. ^fcXl^-^Nf&PLL«f&IoJ»5 2-2-2-n^ ^ 
StfeWraK 2 1-2-21 -n, 22-2-22 -o43cfc 

zf*jmmm&%MM2 3-2-2 

TXU-^Nf»PKL^fft[aI«j2-2-2-n|^ 77^- 
Nf&PLL^f&[Hl*S2 ^jSt^O, Nxi*^>^ (20) 

50 [0 0 15] KmtlO>*2 0U. ltf^CO 
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IZU-feyhSfL PLLS^0BS2-l (f*iCOoI^ffic|gc 
558I8S2 3-1) ©litfj/WXe.i ^Nifflfh&T*^^/^ 

10 0 1 6] SSg4ftffl©9»2 1-1-2 l-nte, Ji^ei 

fctt^Hen- ek.^9e£*r«. «l#gg2 2-1- 
2 2-ofi. ^£-ftffltU&2 1-1-2 l-ocoffl* </t;i, 

[0 0 17] nJ25«^»%®|g2 3-1-2 3-ntt. 
g2 2-l-2 2-D©ttJ* (fflfflffi^) eci^ee.^fltlC 
*fcJteS^T|pilc* ^coHJ^-efe^e oi-e.„CD^afe& 

[0 0 18] 3-1. 3-2---3-ntt4UBfl^?:/*&&: 

#<DLS im **lfi«Cfe^T % LS I 3 -USC 
PU. LSI3-2&FPU (y 7- j - h 
• a--; h) £7cL S I 3-nte I /O (Affl 

?j) n > hn-^T&£>, LS I 3-1-3-nOiS^I*: 
te, PLL3if&@^2-l-2-n^S2rtlT^D, Z.<T> 
P L L ^teleJSS 2 -1— 2 -nT ;ft £ /S]&& 
#X MHz^Dy^^LS 1 3 -1- 3 -IltCA* 

[0 0 19] Jfcfc, m 1 <Dffi&LV>mtt&* EI20M^ 
>^^-h$:#JI8LTI»9!-r^>c &PLL5K&0B&2 

-j (j = i-n) Pw*i$tmmL$m&2 3-m. a^ 
k:r<im»ru -t«>«jsw«[ft (mat) » 

»#S§2 2H*&0>fMM3*eci JCttWS. 

[0 0 2 0] ST, P L Ljffif&0SS (YX^-NiPL 
L^f§®&) 2-mco^J^fe*i&^^^2 3-lCOOi^ 

(/^X) c*,^ N^StUT<DNii^^>^2 0 
KcfcoTtmsn*. £«>Ni£;*j*>*2 0li, 
Igl^^l*^D^^SX/N MHz M»0 
T) WA^OTw/t^Xei Wc— ly-fey h£ft. Hi 

X:?-NffirPLL>®fl*fBl*&2-l (P^CD«|^^HilHj»5 2 1 
-1) Oto, XU-^N(ftPLLafaiHltt2-2-2-n (ft 
<or<^ffil?JS&2 1-2-2 1-n) T^&K:fflU£n<S*> 

[0 0 2 1] 7X^- Nf&PLL&f&|nJ?&2-m<7)Nit 

^PLL«fl&lEl?52-lWO^^Hil3lK2 l-lOfi^ X 
U-yN«P L L®f&[5]8& 2-2- 2-oM90533^(i1IB]K 

2i-2-2i- D i:^ii:A*$ni. z.tx*>&m 

£#m5le]JKS2 1-1-2 1 -nlCfJ, *ffl5g©2S 1 ri>e><OX 
/N MHz OfiUET) <Dfi*^n.y^TOftoA^ 
^0>/X;i/X (^2fiA^J/t;VX) e, fcA*7$n*. 
[0 0 2 2] fcPLL«ffi(aH»2-j (j=l-n) ft?) 



SS£tfcijB[e]ft2 1-jli. Nii*^>^2 O^&CO^ffl^ 
J^W^e. *&5S&2S1 *>e>CDX/N MHzOg- 
^^□^^^^O^ifiA^/^Xei <htf>te*g&8&£ 
tttt-T*. *l,Tm&&to®&2 l-jtt, dtt6 2 0Cr) 

^<ai^rnlf£Kj£UT^rt<&:b£/mXe bi (j=l- 
n) £%3rf*. 

[0 0 2 3] ^^£iitHlS^2 1-j (j = l-n) fr*><D 
ta^/UXebill Etf>S2 2-jtcj:r)flS^^nT, -t 
<0^«*t<t^n*. d<D«^Sg2 2-jHcfcSei,jl^ 
T*ffl$>teJB«, Mfiflf^e.i ilTTO«R»j|g 

[0 0 2 4] pr&ffltt&R£&2 3-j (j = i- n ) 
##38 2 2-j3^*i<OMflie^e B j3&t#lZ«lzfta^ 

fair, ^-oai^eoicofg^iss <*n->^i££:) £ 

Wf9-r*„ flP^VX;?-NfgPLL^fjm®2-lft(£pJ 
STOR5SM2 3-H1 2 2-lj&>5<z>fW»e*§- 

£SWU &Xl/-^Nf&^8g2 2-2-2 2-n 

rtO^JCTM%iS2 3-2-2 3-nfJ, fl!l#S§2 2-2 
- 2 2 -n^ £ <Z)ffiI£PGH* e c 2 - e c. &mtmzt&Z>'ftfa 
\Z. -tOffl^}e.»-e..o«igW«L»€fWWrs. 
[0 0 2 5] £Lh©*£* % — Nf&PL L3@f&(aJ?S 

2-us, ls i 3-nr^$n^^D^^m^o^^& 

1 fr*><DAJjm&&X/N MH z (DNffii:/ie«t 

"5ira®j^©sn^« i^mz, xp-^Nf&«t^s2 2 

30 -2-2 2-nfi, LS 1 3 -2- 3 -fllC&l&Sn*^ D y ^ 
OTrofflftft <*n^e^ffl#ffi&&) X MHz 
*t, 1!»r4ca*^«il3^e©A*«ttt»X/N MHz 

[0 0 2 6] r^T, *S55^Sgl^6cDA^A;PXe 

<fc *5 i^tS-p l l mm®& 2-1-2 -n^cos^^ms^ 2 

l-L-2 l-nlZ&miZAt>2nZ> 0 Z&tztb, S-^-^ 
tii@K2 1-1-2 l-D<7)tfi^ebi-e6., ^Mftft 
^fi55S 2 3-1-2 3 -o e < , - e , . <Dft 

5fetB2S2 3-1-2 I 

[0 0 2 7] *rZL~C^ &p L Ljl^IUJft 2-1- 2-n^, 
MSCLfcctaCLS I 3-1-3 -nC^ifi^frEa-r^ ^ t 
K<fcr)* LS I 3-K3-n«gtt^ft^ D y^ 

[0 0 2 8] U±il, I ^WTX^-Nf&P L LiUf&lHj 
»5<i:n-ie^XU-^Nf&PLLaf&lEl»i:^, 

50 ^ ^tmsr&fi ^tr^-en^noet^-cDL s i ^^ji 
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U<. *P L La^®tt^jfi:n L S I CWftt* J: 
[0 0 2 9] ^3 11 Z<D£5UPLL&m\5]Wi$:\tqft 

[0030] msiz&^T* ?nyf7iam&i&®&\ o 

zK&SS&ggK VX*-NfSPLL^f£[9]iS2-l:fc 
«fc^W-^NftPLLH«|ar«5 2-2-2-n^&«i«S 

[0 0 3 1] £0Ra3 0>tt^Hl&Mft*jft>;L vx 
Nf&PI, Lfflfl*|e|gft2-1#, [3|mjS&2-l^£CO^D 
iy*te^£{£)fl^£#r£ifrLS I 3 0-llC|*)j$;*n, X 
U~ ^ P L L IfSlnlK 2 -2- 2 -n#. ftJtsJK 2 -2— 2 -o 

*»&©^ny^e%iwnif3teL s 1 30-2-3 

[0 0 3 2] -t^T, LS I 3 O-l^TX^-N^PL 
L&fg0J8ftjfcLS I 3 0-l£»¥tf, LSI 3 0-2-3 
0-n«:XP-^N<ftPLLaf&|5|KrtjKLS I 3 0-2- 
3 0-oi^^ti:t5. 

[0 0 3 3] ^JfcflflC^T* TX^NfffPLLl 
{£-f5jffrftj$LS I 3 o-iictt. I 3 o-uzftm, 

w * * - n m p l l m m © k 2 - 1 ^ s> # $ n * raas 

&**X MH z <Z)^ D y ^fi^fcj: 0 WrfFT* C P U® 
35 3 l#&H"£ft, XW-^Nf&LS 1 3 0-2Ctt. ^ 
&LS I 3 0-2ICftj&<Z>XU-:/NfSPLLM{S[y]B&2 
-2^e^^n^^^&*tX MHz <b>7Uy>7^\z 
£D®jfrr*FPU!5]ffi3 2«tBHt6tlT^*. 
Xl/-^Nf&LS 1 3 0-niCti, MS&L S 1 3 0-ntCrt 
S£OXl/-7N§H LL»«|s|»2-nai&«l£Sn*W 
ifc&j&tx MHz^^D^^^f-ioSjf^-r^ I/O 
zi>hD-^lHl^3 3^Sit^>nTV^ 0 
[0 0 3 4] Jil2UfcH3«Iw-r»^t*5^«ff«tt, 

^3 CO«/$fC*5^T«, &PLL^tef5]&&2-l-2-D 
f^t5l!?5 2-l-2-n^^0^n-;^^^^^-r'5L 
S I 3 0-1-3 0-ol::i*]j$snT^£>*:a?K SK^o* 

[0 0 3 5] 

l -pco^x^-NmPLL«f&lnia<i:, ;i(7>^x*-N 
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x. -^x^-Nf^p LhmmiE\&<o&£$tm®m mi 
0KjW(oar t ^w@»s (2<7)2?ii£^aiiHi^) c^a* 

[0 0 3 6] &ft. C©5g93fci:*itt. ±SSPLLi®fS 
mft^y'?<D&miZ&1$'t2>(DlZttjLT* ZtD^mtt?- 

30 [K2] mmmw<Dm{v-&&w^zrz&0*^ 

ir— K 

» 2-1-77^-NffifPLL (tt«Dy^ 
— ^) Sf&Slft, 2-2-2-o-XU— ^NfflfPLLfflfft 
IeTK. 3-1- 3-d— LSI . 10—^ 

(ft 1 ttSftftJUlsItt) • 2 1-2-2 2-0- 

Ki£«iaiiHiK <m 2 co2si£&aiii2is&) . 22-1-^gg 

(miW«[^2S) . 2 2-2-2 2-n-«5>« OR 2 <7>«l 
^8g) , 2 3-1-WMttR9Sm (3Bl©WW»ft 
RfiS) , 2 3-2-2 3-n-n(r«flatMS8 (^,2<7) 

~5i&Hm&&mm • 3o-i-vx^-n»pll»» 

IslKlMjfiKLSI <#*^y^> . 3 0-2-3 0-n -X 
P-^NmPLLSfigfajyS^jaLS I 
>0 . 
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